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Letter to the Editor
Lunate excision, capitate osteotomy,
and intercarpal arthrodesis should be
used with caution for advanced
Kienbo¨ck’s disease
Dear Sir,
Li et al. (2018) described their results of capitate
osteotomy and transposition combined with an iliac
bone graft to treat advanced Kienbo¨ck’s disease
with reference to Lu et al. (2006). The surgical pro-
cedures of Li et al. (2018) included excision of
the necrotic lunate and proximal transposition of
the proximal part of the capitate. The basic idea
of this technique was described by Graner et al.
(1966). Since that report, there have been several
publications regarding this technique, its modifica-
tions, and their mid-term as well as long-term
results (Bartelmann et al., 1998; Braun et al., 1988;
Ehall et al., 1989; Facca et al., 2013; Hierner and
Wilhelm, 2010; Nonnenmacher et al., 1982; Takase
and Imakiire, 2001).
Graner et al. (1966) used this technique not only
for lunate malacia (Kienbo¨ck’s disease), but also for
painful scaphoid nonunions and old carpal bone frac-
tures with dislocation. In treating Kienbo¨ck’s disease,
they preserved or excised the lunate, depending on
intraoperative viability of the lunate. If the lunate
was viable, they kept the lunate and arthrodesed
the capitate with its surrounding carpal bones using
temporary K-wires and interposed cancellous bone
chips. They did not perform a capitate osteotomy.
This procedure became well known as the Graner I
technique in Germany and France. The Graner I tech-
nique did not revascularize the lunate well. The out-
comes of this procedures performed by other
surgeons were not as good as Graner et al. (1966)
reported. However, some surgeons did not publish
their outcomes on this technique (Facca et al., 2013).
Graner et al. (1966) removed the lunate and cut
and moved the proximal fragment of the capitate
proximally, supported by cancellous bone graft,
when the lunate was not viable. The proximal facet
of the capitate then contacted the lunate fossa of the
radius. In addition, all carpal bones except the tra-
pezium were arthrodesed. This procedure became
known either as Graner II or the modified Graner
procedure (Bartelmann et al., 1998; Takase and
Imakiire, 2001). The Graner II procedure is very simi-
lar to the technique that Lu et al. (2006) and Li et al.
(2018) used, except that the Graner II procedure
included arthrodesis of the transected capitate with
other carpal bones. The 5-year results of the Graner
II procedure were comparable with those described
by Li et al. (2018).
Fenollosa and Valverde (1970) reported on a vari-
ation of this procedure by limiting the intercarpal
arthrodeses to the capitate and hamate, which
reduced wrist motion less than the almost complete
intercarpal arthrodeses created by the Graner I and II
procedures. Their method, sometimes called ‘Graner
III’, was criticized because it could induce carpal
instability (Bartelmann et al., 1998) when the liga-
ments surrounding the capitate were destroyed or
markedly weakened.
The 5-year results in the report of Li et al. (2018)
were universally satisfactory. In contrast, Takase and
Imakiire (2001) reported that 5 years after surgery 11
out of 15 patients undergoing Graner II procedure
had good results according to the scoring system of
Evans et al. (1986). Nonnenmacher et al. (1982)
described how their own previously good results
obtained at 2 years postoperative declined with time
over 25 years follow-up. This procedure is no longer
preferred in Germany and France because of the
declining long-term outcome (Facca et al., 2013).
As far as I know, this method is not used in Europe
any longer. Therefore there have been no publica-
tions on this technique.
The clinical report of Facca et al. (2013) is in line
with my personal experience, which was derived when
I was a resident in Germany. My teachers told me that
they stopped doing Graner II operations due to medi-
ocre results. They had actually done what Li and col-
leagues (2018) have done: only transposing and fusing
the capitate with iliac bone graft and K-wires without
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the more invasive arthrodesis originally described by
Graner himself. But even those modifications did not
lead to satisfactory long-term results. This experience
has unfortunately not been published or quantified as
one would expect today.
Kienbo¨ck’s disease, described over a century ago, is
still difficult to treat. Although several treatments
have been described, there is still no optimal
treatment. Some methods have had acceptable results
(Charre et al., 2018; Luegmair et al., 2017). The main
problem is that Kienbo¨ck’s disease occurs in young
patients, and decades-long follow-up is needed to
determine outcome. Notwithstanding the measure-
ment parameters or the person measuring the out-
come (surgeon, therapist, or patient), a satisfactory
5-year result may be good, but that is certainly not a
long enough follow-up. Even after 25 years, the longest
follow-up in the references, the patient may still have
decades to live with his wrist. This leaves us with the
quest for optimal treatment of this disease.
The European literature, including publications
from Germany and France, documented outcomes of
capitate lengthening osteotomy beginning about 50
years ago. These articles indicate that the capitate
osteotomy did not have good long-term results.
Consequently, this procedure was no longer widely
used 20 years ago in Germany and many other
European countries, where this procedure was origin-
ally advocated. Several of the references of this letter
are available only in German or French, which makes
it difficult for colleagues and authors throughout the
world to access this knowledge. Understandably, the
authors outside these European countries are una-
ware of the poor long-term outcomes of these pro-
cedures that have been known to many German and
French hand surgeons for decades.
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